The Penggaron Bridge is one of the longest bridges on the Semarang-Solo Toll Road Section I Km.20. This bridge is in an area with less stable soil conditions. So, the deformation monitoring must be carried out to determine the deformation conditions in the area around the toll bridge. Measurement of deformation in the bridge area of Penggaron was conducted in 2015 and 2016 using the technology of the Global Navigation Satellite System (GNSS). This research was conducted by observing GNSS at eight observation points in the Penggaron Toll Bridge area. Measurements were taken three times over three months in 2018. The velocity rate of horizontal component of observation station of the Penggaron Toll Bridge area deformation after elimination the effect of Sunda Block Rotation become ranged for 1.5 mm/year to 12.1 mm/year. The statistical test results that all observation stations have no movement or no deformation. Four new stations measured and installed in 2018 require another measurement the following year to get a good velocity rate.
Introduction
The Government of the Republic of Indonesia is increasing the construction of extensive infrastructures such as toll roads, bridges, and dams. A bridge is a building structure that connects one place to another. The two places can be separated by waterways, rivers, cliffs to the sea or even cross over other roads. The bridge parts consist of the upper structure, which is the part that receives the load directly, the lower structure as a whole load bearer, and the foundation part that performs to carry the loads above it, toward the subgrade. Bridges can be damaged due to the burden it upholds, construction structure, or the soil conditions that support the bridge's foundation. One of the soil conditions that can cause bridge damage is ground movement. Movement in ground may cause deformation of the bridge structure.
The Penggaron Bridge, with a length of approximately 400 meters, is one of the bridges located on the Semarang-Solo toll road section Km.20. The bridge is above the unstable land and is influenced by a fault in Semarang Regency/City [1] . The geological structure is in the form of a normal west-east trending fault that intersects the Kaligetas Formation and the Kerek Formation. Some north-directed alignment patterns are a potentially weak area to control ground motion. This condition can induce a significant change of position in the area around the bridge. The Penggaron Bridge is located on a toll road linking two major cities in Central Java, so it has a significant role in regional economic development. Therefore, it is vital to observe deformation in the bridge area as an early warning system.
Deformation monitoring or structural monitoring is generally a work procedure to ensure the safety of building structures and also to validate the design of building structures. Structural monitoring is essential in bridge construction. Bridge structures can change in shape, even shift, due to several factors such as environmental stresses, structural loads, and tectonic movements. 
Monitoring of Deformation Bridges
A bridge is one of the most important constructions in the field of infrastructure management. Regular inspection and monitoring of bridge structures are needed to ensure bridge stability and reliability. Conventional deformation surveys (terrestrial) and GNSS satellites can be used to monitor bridge deformation. The terrestrial survey method with precise leveling is a remarkably efficient, reliable, and accurate method for short-term monitoring. GNSS technology is an effective method for monitoring deformation in the long run [4] .
Another method that can be applied for monitoring deformation is Close Range Photogrammetry (CRP). This method can be used for monitoring deformation in a multitemporal bridge. This method has been applied to monitoring the Suramadu Bridge deformation. The CRP method uses a non-metric camera with automatic calibration and space resection processing in a bundle adjustment technique [5] . Structural Health Monitoring (SHM) bridge can use the combination of GNSS and accelerometer. An accelerometer is considered to be a traditional sensor in bridge monitoring. The integration of these sensors with other high-accuracy sensor technology may overcome the deficiencies in each measurement technique. However, GNSS has better accuracy in measuring bridge deformation compared to accelerometers [6] .
Continuous bridge deformation monitoring can be done using the GNSS real-time kinematic method. The high sampling rate of GNSS (currently up to 100Hz) can provide flexibility to measure real-time positions with high accuracy from static and dynamic monitoring points. RTK GNSS monitoring system can monitor deformation within a bridge, using high accuracy, in the expense of high cost. Therefore, when it a method of network-based real-time kinematic (NRTK) GNSS was developed to precisely point positioning of GNSS for monitoring use, with a lower cost [7] The coordinate data processing method uses the referencing strategy to the global reference point (IGS). Processing CORS data using global reference points (IGS) produces more precise coordinates compared to processing using regional points of interest (CORS BIG) [8] . The geocentric coordinates that result from processing in the GAMIT/GLOBK GNSS software are transformed to topocentric coordinates. The topocentric coordinates in the first observation session of each station serve as the origin of each station's topocentric coordinate system. Therefore, each station has its own topocentric coordinate system. The velocity vector of observation point is calculated by the least square method [9] . 
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The displacement velocity of observation station was calculated exclusively for the four stations measured from 2015 to 2018. Four new stations installed and measured in 2018 need another measurement the following year to get a good velocity rate.
The velocity rate of observation stations was calculated from the topocentric coordinates time series. This calculation used the least square method. Statistic T-tests are performed on velocity rate of observation station. The test variable is the value of velocity rate (V) of each station. We used the normal distribution table with 95% confidence interval that was obtained the value T> tdf, α/2 is 1.96 [9] . The statistical test results that all observation stations have no movement or no deformation.
Conclusion
The Four new stations measured and installed in 2018 require another measurement the following year to get a good velocity rate.
